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Local effects of  cardiac  electrical 
stimulation 
 Cardiac  pacing requires a local stimulus 
sufficient to depolarize    local  myocardium 
during diastole  to initiate a  self-
propagating wave  front of depolarization. 
 A stimulus  that  successfully stimulates  
local myocardium is said to capture it. 

 The stimulus  strength for  local  capture  by   
ATP   is higher  than that  for   bradicardia 
pacing  because  ATP    pulses  are delivered  
during the relative  refractory period  rather  
than  during  diastole. 



Threshold for  pacing  and  
defibrilation 
 A threshold  stimulus  is  the  minimum 
stimulus  required  to  evoke a  response.( to 
depolarize  local myocardium  and  to  initiate  
a propagated response) 
 The term  defirilation threshold(DFT) is used 
as the minimum shock  strength that 
defibrillates  during a sequence of  fibrillation 
episodes in which defibrillation test shocks of  
different strengths are delivered 

Waveform  duration  is critical 
 Typically,the voltage output  for pacing  is 
set to 1.5-2 times the threshold at pulse 
durations of  0.4 -0.5  ms.  




Voltage  is a critical parameter for  pacing or defibrillation 
because it determines the electrical field that interacts 
with the heart 
 E=IR 
 E: voltage 
 I:current 
 R:resistance 




Various  drugs  and  metabolic  effects  can  
alter pacing and defibrillation  thresholds 
 -acidosis 
 -alkalosis 
 Electrolyte abnormalities ,especially    
hyperkalemia 
 -drugs: 1C(flecainide),amiodaron 
Goals of pacing: 
 1.Restoration of  rate responsiveness 
 2. Restoration of  AV synchrony  
AV  synchrony 
 In patients with  CMP  &HF ,timing of RV  
and  LV  contraction  and  relaxation  may  
differ sufficiently   that   optimal AV timing  
for one  may not be ideal for the  other. 
 Patients  with severe  diastolic  dysfunction  
may benefit  most  from  AV synchrony  
because they depend on optimal preload. 
 Lack of AV synchrony as a result of 
exclusive  ventricular  pacing  can 
result in hemodynamic impairment   
caused  by VA  conduction  and  
atrial contraction  against  a closed  
AV   valve. 
 sign’s  and symptoms 
:malaise,lightheaded ness ,atypical  
chest dyscomfort 
                   (pace maker syndrom) 
    
















Setting  up pacing(TPM) 
 Threshold:   set the output to 3V and 
pace at a rate above the intrinsic cardiac 
rate. 
 Slowly  turn down  the box output 
watching the ECG monitor. 
 Identify  the point where capture is 
lost.The output where the ventricle is 
recaptured is the pacing threshold. 
 Aim for a threshold  of <1V.  
 Set output  to at least 3x  the pacing 
threshold to ensure a good safety  
margin. 
 
Setting  the  box: 
 “output” should be set to  3 times the 
threshold 
 Set  to “demand”  
 “Sensitivity” should  be adjusted to ensure 
that each intrinsic  beat is detected but  that 
skeletal  muscle  interference does not lead 
to pacemaker inhibition   
HARDWARE 




Troubleshooting 
 1.Failure to capture 
 2.Failure to pace or output 
 3.Undersensing 
 4.Oversensing 
 5.Pacing  at a rate not consistent with the 
programmed rate 
Failure to  capture 
 Pacing  stimulus  without subsequent  
cardiac  depolarization  
 It may be related  to the pacing system, the 
patient , or patient-system interaction. 
 Stimulus  occurs  in the physiologic   
refractory  period  of a depolarization  

Failure to pace 
 Is most commonly  due to oversensing  of  
physiologic or nonphysiologic signals, 
resulting in inhibition  of the pacing output 
 It may be caused by failure  of the pulse 
generator or an open circuit(A lead  fracture  
or A loose set screw) 




Crosstalk 
 Is a specific  form of oversensing in which 
the atrial pacing  stimulus  is sensed on the 
ventricular  channel, resulting in inhibition 
of  ventricular  output  
Pacing at a rate  not consistent with the 
programmed  rate 
 Pacing with  a shorter than expected escape  
interval indicates  undersensing of  
myocardial depolarization 
Failure to Respond to 
Resynchronization Pacing 
 Caused by:-- Patient-related factors 
                  -- System-related Factors 
                  -- Interaction  between the           
patient  and the system                 
 
Patient-related 
 Resynchronization of    less than 90% of R-R 
intervals  caused by conducted AF   or 
frequent  PVC,s. 
 
System-related: 
 Loss of LV  capture due to lead 
dislodgement  
 
 Patient-system interaction: 
Placement of the LV lead at an ineffective  site  for resynchronization  and 
chronic changes in pacing  threshold that  can occur in any pacing 
system 
Implant-related complications 
 Hematoma 
 Traumatic pneumothorax 
 Inadvertant  arterial puncture 
 Air embolism 
 A-V fistula 
 Thoracic duct injury 
 Subcutaneous  emphysema 
 Brachial plexus injury 
 LV lead 
 Tamponad (acute-  asymptomatic) 
Lead –related complications 
 Dislodgment 
 Header-connector pin problems 
 conductor/cable(lead)  fracture 
 Insulation  break 
Complications of pacemakers 
 Two major groups of complications are 
associated 
    with pacemaker implantation:  
   (a) nonelectrical complications 
    including acute complications at the time 
    of implantation such as pneumothorax and 
complications of lead placement and pocket 
formation; 
 (b)electrical complications. 
Nonelectrical complications 
